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Descriptl n 



^^n^ateatoan^ed.ve.eo, 
Reverse osmosis systems are commonly used 
water. A conventional reverse osmosis system In- 

^^"suppltedtothefilter. 

reZS^?^ 8 f ' 1tered P"*"* ^tor having a 
reduced Impurity content Not all of the feed water 

"2* 10 "L 6 ,iltw ^ """ugh the mWot 
moste membrane, and this unflJtered water, or brine 

cycled through the filter. 

Product water, known to employ a pump to In- 
roveree osmosis filter. A conventional electric motor 
el™ ^ Pl9 r df0f thiS P""—- Motor drivel 

in8ta "! W0n ^ by ^ -tecw. 
calvwring to the pump. In addition, they are subject to 

tern EH? 4 374 deSCfibe8 a reveise sys- 

verseosmosls membrane, an Inlet port, a product wa- 
ter outlet port for filtemd product water aVa bn*t 
outlet port for brine and a pump including a housL! 

cl^Z^^' 8 " ^ Port commune 
cable with the inlet port of the filter, a piston reciora- 

wt£a^^ tte ^S 

waterlnlet chamber communicaBng with the feed wa- 
ter .met port of the housing, an ouflet chambered 

reversing chamber and conduit means coupling the 
andtoT ^'^/^^to^reveraingc^amS 

waS an Ef! to h inere8Se ,h6 pre8SUre * «• ^ 
water and on a return stroke without increasing the 
pressure of the feed water. 

In the system of EP-A-314 374 a restricts 
*- » Provided in the conduit l£* XRS 
th. construction, the reversing chamber is alWays n 
communicaaon with drain through the 

ed anaSl to ? h th ! rf reSWCted 0rif 109 ,s *** 
bZ fl H • the briTO b,ock8 *• AO* of 
SJfJT lV 9V6ree OSmosis fi,ter to **n during 

the bnne vahre also allows the flow of brine from the 
pump ^to drain during the pumping stroke. MoTs^ 

T™ "™,^?* revere,n 9 *■*» ««> f drain 
port and blocks flow from the brine Inlet port to th 
drain portend to the reversing chamber, burlng h 



return stroke, the brine valv blocks flow from th re- 
versing chamber to the drain port and atows flol 
Jom he brine Inlet port to the roverolngZ,^ 
This improvement has the advantaae or nrnZ^ 

from?/™ b , rine ^ e Pmv8nts tha AO* ^brinl 
raT 1, L ^ Ch8mber to Tnte keeps the 
ratloofbrinetoproductwaterrelath^constant 
10 andlnl I entk "!: t09ether addiB °nal features 
? 9eS ' her60f ' ^t be understood^ 

22 aM" e ft " ,0W,n9 deSCrip,,on «*"» toooi 
nectton wrth the accompanying illusfraove drawings 

% 1 "sa^emafcvlewpartlalVlnaeeSS 
irabng the prior art reverse osmosis svstem kmZ 

mng of the pumping stroke. 

D ort^L 2 R te n a i f T!I ,tary 8eCttonal ^ lowing a 
| P^omg.i,withtheplstonattheendofi b( H,nV 

20 veJJV 1* 8imHar to R 9- 1 ,,U8 »re«ng a re- 
verse osmosra system and pump in accordance with 

at me end of its pumping stroke. 

3» iKn „ F ^! i l a J ViewSin,ilar ' DFi 9- 4illu8| raHn9thepos. 

^'^MnevalvewhenthepistonlsaltheS; 
of the pumping stroke. 

Figs. 1 and 2of the drawings showa prior art re- 
verse osmosis system 11 which comprises 

osmosisfilter13andapump15.The^e ( ZS 
* system 11 is as described In EP-A-314 sn^andbv 
dudes a reverse osmosis membrane 1 wSJn a 
housing 19 The housing 19 has an inlet po^ 2? I 
P^watero^etport23andabrineou1lKcrt25 
40 waJS!!l 1 l[ nClUde8ah0usin 9 27 hav»ngafeed 

miet port 33, a brine outlet port 35 and a drain or re- 
v^g Port 37. The Inlet port 29 is coupled to * 
^39 such asa pumpand/ora city water supply, 
offeedwaterunderpressurebyaconduit41 Jim. 
« ^P^llscoutfedlya*^^^^^^^ 

port21of«hefnter13.Tc«ethe,theLl^ 
^ constitute an Inlet conduit which extendstetwS 

the ST 39 ^ "* r and tha »*« Port S3 
W h H„„ A I ° 0, ! d,Jit44JO ' nathebrineouUe »Port25withthe 

port 35 wrth the drain port 37. A drain conduit 47 ex- 
tends from the conduit 45 to drain. A restricted orifice 
49. provided in the drain conduit 47 

Although various constructions are possiM in 
«M system sh wn,th housing 27 incluS J 

a^irr d88 ^ nMC0nla,nin 9 th8 ^31and 
attached to the main body by a retaining ring 55 and 



55 
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an ndsecti n 57 containing the ports 33 and 35 and 
suitably attached to th other nd of the main body 
51 In any suitable mann r. The end sect! n 53 has a 
sleeve portion 59. The interior of the housing 27 Is 5 
hollow, and a partition 61 is retained between the 
main body 51 and the end section 57 and divides the 
interior of the housing into cavities 63 and 65 on op- 
posite sides of the partition. 

A piston 67 is reciprocable in the cavity 63, and 10 
divides the cavity into an inlet chamber 69 communi- 
cating with the infet port 29, an outlet chamber 71 
communicating with the outlet port 31, and a revers- 
ing chamber 73 communicating with the drain port 37. 
The piston 67 Is a differential area piston and has a 1 5 
relatively large area face 75 in the inlet chamber 69 
and a smaller area face 77 in the outlet chamber 71 . 
The piston 67 also has a reversing face 78 in the re- 
versing chamber 73. The faces 75 and 78 are on an 
enlarged head 79 that sealingly slides along the per- 20 
ipheral wall of the inlet chamber 69 and the reversing 
chamber 73. The face 77 is provided, in this embodi- 
ment, as an end face of a tubular stem 81 which is 
sealingly siidable within the sleeve portion 59 of the 
end section 53. The main body 51 , the sleeve portion 25 
59 and the stem 81 are preferably coaxial. The stem 
81 has an annular internal shoulder 83 adjacent the 
face 77. A shoulder 85 Is adjacent the face 75 and, in 
this embodiment, is provided by an end surface of a 
snap ring carried by the piston 67. Aeon compression 30 
spring 87 acts between the end section 53 and the 
head 79 of the piston 67 to urge the piston downward- 
ly as viewed in the drawing. 

A check valve 89 is carried by the piston 67 at the 
face 77. The stem 81 has a passage 91 extending 35 
through it and the check valve 89 closes and opens 
the upper (as viewed in the drawing) end of the pas- 
sage 91 . The check valve 89 may be of any kind which 
will open when the pressure in the passage 91 is 
greater than the pressure in the outlet chamber 71 . In 40 
the system Illustrated, the check valve 89 comprises 
an open cage suitably attached to the stem 81 at the 
face 77 and a resilient valve element 95 loosely axially 
retained within the cage and on the face 77. Accord- 
ingly, when the fluid pressure in the passage 91 ex- 45 
ceeds the fluid pressure inthe outlet chamber 71, the 
fluid pressure in the passage 91 forces the valve ele- 
ment 95 upwardly as viewed in the drawing to allow 
fluid flow from the passage 91 to the outlet chamber 
71. Conversely, when the pressure differential across so 
the valve element is reversed, the valve element 95 
is seated tightly against the face 77 to preclude flow 
between the outlet chamber 71 and the passage 91 . 

A brine valve 97 controls the flow of brine from 
the brine inlet port 33 to the brine outlet port 35. Al- 55 
though the brine valve 97 may be remote from the pis- 
ton 67, in this system they are closely adjacent and 
within the same housing. The brine vary 97 also per- 
forms a control function for the pump 15 and, there- 



fore, may be considered as part fth pump and with- 
in the pump housing even if it is located remotely from 
the piston 67. 

The brine valve 97 includes a valve element 99 
and a valve seat 101 of a soft, compliant material on 
the end section 57 of the housing 27. The valve ele- 
ment 99 is movable between a closed position shown 
in the drawing in which the valve element 99 seats on 
the valve seat 101 and an open position in which the 
valve element 99 is moved upwardly as shown in the 
drawing and is axially spaced from the valve seat 101 
to thereby allow the flow of brine from the brine inlet 
port 33 to the brine outlet port 35. The valve element 
99 cooperates with the housing to define a valve 
chamber 102 above (as viewed in Fig. 1) the valve 
element A bleed passage 1 03 between the valve ele- 
ment 99 and the partition 61 allows for the flow of 
brine from the brine inlet port 33 Into the chamber 
102. Thus, the valve element 99 has a face in the 
chamber 102 which is exposed to brine at brine pres- 
sure and an opposite face which is exposed to fluid 
at drain pressure existing in the conduit 45. 

The brine valve 97 is opened and closed by 
movement of the piston 67, and for this purpose, the 
brine valve and the piston are resiliency drivingfy cou- 
pled together. Although this can be accomplished in 
different ways, in this system the connection is pro- 
vided by a rod 105 coupled to the valve element 99 
and extending in sealed relationship through a bore 
of the partition 61 into the passage 91 . The coupling 
means also includes collars 107 and 109 siidable on 
the rod 105 between retaining rings 111 and 113, 
which are fixed on the rod 105, and a coil compres- 
sion spring 115 between the collars and resilientty 
urging the collars away from each other. The coupling 
means also includes the shoulders 83 and 85. 

To start up the system 11, it is only necessary to 
turn on the source 39 of feed water under pressure, 
and this can be done, for example, by opening an ap- 
propriate valve or water tap and/or turning on a pump 
(not shown). Of course, as is common for virtually all 
liquid-operated devices, it would be desirable to first 
bleed air from the system so that all appropriate lines 
and components are filled with water. Although air- 
bleeding techniques are well known, by way of exam- 
ple, the feed water from the source 39 could be turned 
on with the conduit 44 partly decoupled from the brine 
inlet port 33 to allow water to flow through and fill the 
chamber 71 , the conduits 43 and 44 and the filter 1 3. 

In use, feed water is supplied from the source 39 
through the conduit 41 and the feed water inlet port 
29 to the inlet chamber 69. As shown in the drawing, 
the piston 67 is at the lowermost position, and water 
at drain pressure acts in the reversing chamber 73 
against the face 78 of the piston in conjunct! n with 
the spring 87 to tend to hold the piston in this lower- 
most position. Assuming that th outlet chamber 71 
is charged with feed water, the feed water at inlet 
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fldenttomovetheplston67 n a pumping stroke (up- 
wardly as viewed In the drawing) to pressurize the 
water In the outlet chamber 71 and to force the pres- 5 
surfzed feed water through the conduit 43 to the inlet 
port 21 of the filter 13. In so doing, the pump 15 
boosts the pressure of the water at the source 39 to 
a higher pressure and delivers It to the filter 13. During 
the pumping stroke of the piston 67, the brine valve 10 
97 remains dosed due to the differential fluid pres- 



15 



sure on the upper end of the rod, and initially the 
spring 115 is compressed between the collars 107 
and 109 to further urge the valve 97 toward the 
closed position. However, the spring 115 expands to 
move thecollar 107 into engagement with the ring 111 
as the pumping stroke progresses. 

The reverse osmosis membrane 17 removes im- 
purities from the water supplied to the filter 13 and de- 20 
livers it to the outlet port 23 as filtered product water. 
Because the brine valve 97 is dosed, no brine can 
flow from the filter 13 to drain, and consequently, the 
piston 67 moves on the pumping stroke to provide 
make up feed water at the same rate that product wa- 25 
ter is discharged at the outlet port 23. 

As the piston 67 nears the end of the pumping 
stroke, La, approaches the position of Fig. 2, the 
shoulder 85 engages the collar 109 to compress the 
spring 115. This exerts an upward force on the valve 30 
element 99 and when this upward force is suffident 
to overcome the valve dosing force resulting from the 
differential pressure acting across the valve element 
99, the valve element 99 Is lifted off the seat 101 and 
is driven by the spring 115 to the fully open position 35 
after termination of the pumping stroke. 

In any event, with the brine valve 97 open, brine 
can now flow through the conduit 44, the brine inlet 
port 33, the brine outlet port 35 and the conduit 45 to 
both the reversing chamber 73 and the orifice 49. Al- ao 
though the conduit 45 is open to drain via the conduit 
47, the presence of the restricted orifice 49 in the con- 
duit 47 prevents the pressure in the conduit 45 and 
the pressure within the reversing chamber 73 from 
dropping aO the way to drain pressure, which may be 45 
essentially zero psig. Consequently, there is a signif- 
icant pressure increase in the reversing chamber 73, 
and this pressure acts across the relatively large area 
face 78. In addition, the opening of the brine valve 97 
reduces the pressure in the filter 13, the conduit 43 so 
and the outlet chamber 71 to less than the pressure 
of the feed water in the inlet chamber 69. Conse- 
quently, the differential pressure acting across the 
check valve 89 lifts the vaive element 95 to allow wa- 
ter to flow from the inlet chamber 69 to the outlet 55 
chamber 71. During the return stroke, the check valve 
89 is held open by feed water pressure because the 
brine valv 97 is pensoth chamber 71 communi- 
cates with drain pressure. 



Th effect of this is twofold. First, th opening of 
the check valve 89 places the face 77 essentially at 
the pressure of the feed water from the source 39, 
and this is a pressure Increase relative to the pre* 
sure which existed in the outlet chamber 71 Imme- 
diately prior to opening of the check valve 89. Accord- 
ingly, t he increased pressure in the outlet chamber 71 
and the reversing chamber 73 in conjunction with the 
force of the spring 87 are suffident to move the piston 
67 downwardly on Its return stroke against the force 
of the feed water acting against the face 75. 

Secondly, the opening of the check valve 89 en- 



water on the return stroke. Consequently, on the next 
pumping stroke, the outlet chamber 71 is charged 
with water which can be delivered at boosted pres- 
sure to the fflter 13. 

During the return stroke of the piston 67, water 
that cannot be contained In the chamber 71 is flushed 
through the filter 13 with an advantageous flushing 
action on the membrane 17. This is possible because, 
during the return stroke, the brine valve 97 is open 
(Fig. 2) so that there is an open flow path between 
the chamber 71 and the orifice 49 (Fig. 1) which leads 
to drain. 

As the piston 67 nears the end of the return 
stroke, the shoulder 83 contacts the collar 107 and 
compresses the spring 11 5 to thereby provide a resil- 
ient dosing force on the valve element 99. When the 
spring is compressed sufficiently, it generates an 
adequate dosing force to move the vaive element 99 
downwardly into sealing engagement with the seat 
101 to thereby dose the brine valve 97. However, the 
spring 115 doses the vaive 97 after termination of the 
pumping stroke. This restores the conditions which 
existed at the beginning of the first pumping stroke 
described above so thatthe operation can be repeat- 
ed. 

From the foregoing, it is apparent that movement 
of the piston 67 is used to open and dose the brine 
valve 97. Also, opening of the brine valve 97 brings 
about termination of the pumping stroke, and dosing 
of the brine valve 97 brings about termination of the 
return stroke. Reversal of movement of the piston 67 
at the end of the pumping stroke is brought about by 
increasing the pressure within the cavity 63 and 
chamber 71. 

The valve chamber 102 and the bleed passage 



element 99 toward either the open or dosed position. 
This relatively slower movement of the valve element 
99 in conjunction with the spring 115 assures that the 
piston 67 will complete its stroke before movement of 
the valve element 99 is completed. 

During the return stroke, feed water at boosted 
pressure is no longer being supplied to th filter 13 
Consequently, the length ftim to accomplish the 
return stroke and to reseat or dose the brin valve 97 
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should be minimized. With this invent! n, the forces 
acting n the piston 67 as described above enable th 
return stroke to be accomplished in a minimum I ngth 
of time, such as, for example, 1.5 to 2 seconds. By 5 
way of example, the pumping stroke may last 1 .5 min- 
utes, and In this event, the portion of the cycle time 
devoted to the return stroke and to dosing of the brine 
vaive 97 is minimal. 

Figs. 3-6 show a system 11a in accordance with 10 
the invention which is identical to the prior art system 
11 In all respects not shown or described herein. Por- 
tions of the system 11a corresponding to portions of 
the system 11 are designated by corresponding ref- 
erence numerals followed by the letter "a". is 

The primary differences between the systems 
11a and 11 is that the former does not have the re- 
stricted orifice 49, and the brine valve 97a controls 
flow among the brine port 33a, the drain port 37a and 
a reversing chamber port 201 . In addition, the dash- 20 
pot, I.e., the cavity 65 and the bleed passage 103 of 
the system 11 are eliminated in the system 11a, and 
the spring 115a is retained in a different manner. 

Functionally, the primary difference between the 
systems 11a and 11 is that the brine valve 97a blocks 25 
flow of brine from the reversing chamber 73a to the 
drain port 37a during the return stroke of the piston 
67a. 

The brine valve 97a has a valve element 99a cou- 
pled to the rod 1 05a and movable therewith between 30 
the position of Figs. 3 and 4 and the position of Figs. 
5 and 6. The valve element 99a has a passage 204 
extending therethrough and is movable in a mounting 
member 203 which is suitably retained within the 
housing 27a. As shown in Fig. 3, the housing 27a may 35 
comprise housing sections 205 and 207 held together 
by fasteners (not shown), with the mounting member 
203 captured between the housing sections. Annular 
seals 209, 211, 213 and 214 seal between surfaces 
as shown in Fig. 3. Annular, resilient valve seats 21 5 40 
and 216 are retained between the mounting member 
203 and the housing section 205. 

The brine port 33a and the reversing chamber 
port 201 lead to chambers 217 and 219, respectively, 
and the drain port 37a leads to a drain at essentially 45 
zero pressure and to a chamber 221 above the valve 
seat 215. With the brine valve 97a in the position 
shown in Figs. 3 and 4, the lower end of the valve ele- 
ment 99a engages the valve seat 216 to block com- 
munication between the chambers 217 and 219 so so 
that the brine port 33a does not communicate with 
either of t he ports 37a or 201 . However, the valve ele- 
ment 99a is spaced from the valve seat 215 to provide 
communication between the ports 37a and 201 via 
openings 220 and 220* and the chamber 219 as best 55 
shown in Fig. 4. 

With the brine valve 97a in the position shown in 
Figs. 5 and 6, th valve element 99a is spaced from 
the valve seat 216 t provid communication be- 



tween th brine port 33a and the reversing chamber 
port 201 via th chamber217, the passage 204 in the 
valv lement 99a, the chamber 21 9 and th pening 
220 leading to the port 201 . In addition, the valve ele- 
ment 99a engages the valve seat 215 to block com- 
munication between the drain port 37a and both of 
the ports 33a and 201. 

As shown in Figs. 3 and 5, the reversing chamber 
port 201 is coupled via a conduit 223 to another re- 
versing chamber port 225, which leads directly into 
the reversing chamber 73a. Although the ports 201 
and 205 may be separate ports interconnected by a 
conduit as shown in the drawings, obviously the port 
201 may lead directly into the reversing chamber 73a, 
and so functionally, the ports 201 and 225 and the 
conduit 223 simply serve to communicate the revers- 
ing chamber 73a with the brine valve 97a. 

In this system , the spring 11 5a is retained farther 
down on the piston 67a, and for this purpose, the 
shoulder 83a is relatively farther down on the piston 
than is the shoulder 83. In addition, the collar 109a is 
retained on an integral shoulder on the rod 105a. 

The system 11a also includes a check valve 231 
in the pump 15a adjacent the inlet port 29 or in the 
conduit 41a between the source 39a and the pump. 
The check valve 231 allows flow from the source 39a 
to the pump 15a and prevents flow in the reverse di- 
rection. The check valve prevents the high pressure 
existing in the inlet chamber 69a during the return 
stroke from backfiowing toward the source 39a, 
which may be a city water line. 

Also, an accumulator 233 may be provided be- 
tween the feed water outlet port 31 a and the inlet port 
21a of the filter 13a. The accumulator 233, which may 
be of conventional construction, allows the water un- 
der pressure from the outlet port 31 a of the pump 1 5a 
to compress air in the accumulator in a known manner 
to thereby store energy in the compressed gas. Dur- 
ing the return stroke, the accumulator 233 releases 
some of the stored energy to help maintain pressure 
at the filter 13 somewhat higher during the return 
stroke. 

The operation of the system 11a is essentially 
identical to the operation of the system 11, except 
that the brine valve 97a blocks flow of brine from the 
reversing chamber 73a to the drain port 37a through- 
out the return stroke whereas, in the system of Figs. 
1-2, some brine could flow to drain through the re- 
stricted orifice 49 during the return stroke. Also, the 
system 11a does not have a dashpot associated with 
the brine valve 97a, and so the function described 
above for the cavity 65 and the bleed passage 103 
are not present in the system 11a In other respects, 
the operation of the system 11a is essentially the 
same as the operation of the system 11. 

Briefly, during the pumping stroke, the reversing 
chamber 73a is at atmospheric or drain pressure be- 
cause it communicates with the drain port 37a whil 
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th pressure in the outlet chamber 71a is high be- 
cause It is multiplied by the differential area piston 

2£T k^ 9 I" 8 PUmpln9 8trake - «««* Item the 
oufet chamber 71a is fenced under high pressure to s 

verelng chamber 73a is dumped to drain, and water 
from the source 39a enters the Inlet chamber 69a. 
Atoo. the spring Is compressed. During the return 

Z^T™***'**™ 0 ***'**** to 
essentially the same high fluid pressure exists in the 

tTH 718 ' ' he "^"9 Chamber 73a and 

J? TL^ pi8ton 67a on the strote.and 
tllT^T. th ^ rtchamt *'89a moves though « 
v Wa ?f ! f^^^tothefltor^toZ 
vWeaftashmgactfonthroughthefiteramlthemer 

cTdu! alT r ° Ugh the valve 898 *« the 

OfMurse,thebrinevalve97aneednotbeinthe " 

11 tT ,y neC8SSary that tha "S 
STJTk tocontro,,,0 " n ™ the brine outlet port 
25a to the reversing chamber 73a and from the re- 

K^^ th0 ^ hanexempte ^ embodlmento 'the inven- 
tion has been shown and described, many chanoo. « 
modifications and substitutions nay SS " 
havmg ordinary skll in the art within the scope of the 
invendon as defined by the following claims 



in that 

a valve (97a) Is provided In the conduit 
means(217.219, 37a. 221,223, 225) for Mocking 

73a) to drain during the return stroke and allow- 
on the flow of brine from the brine port (25a) of 
he filter to the reversing chamber (73a) during 
the return stroke. * 

2. A system as defined In Claim 1 wherein the valve 
(97a) allows the flow of brine from the reversing 
chamber (73a) to drain during the pumpinj 

3 " ^Z S roTw deflned,nC,aims1or2whereln the 
valve (97a) .a carried by said housing (27a). 

4- A system as defined in Claims 1, 2 or 3 wherein 
the housing (27a) has a brine inlet port (33a) and 
a drain port (37a) forming a portion of said con- 
durt means and the valve (97a) controls commu- 
nicaton among the brine inlet port (33a). the 

drarn port (37a) and the reversing chamber 73a) 
to allow flow from the reversing chamber to the 
dram port (37a) and to block communication be- 
tween the brine inlet nnrf »_j _. 




Claims 95 

1. A reverse osmosis system (11a) including a re- 
verse osmosis filter (1 3a) having a reverse osmo- 
sis membrane (1 7a), an Inlet port (21 a), a product « 
water outlet port (23a) for filtered prc^ucZS 
andabnneoutletport(25a) for brine andapump 
(15a) includtng a housing (27a) having a cavity 
a feed water inlet port (29a) communicable with 
a source (39a) of feed water, an outlet port (31a) « 
communicable with the inlet port (21a) of the fol 
tor (13a) ^ a pi ston (67a) reciproceble in the cavity 

11k 2 ^ CWly ,nto a feed Wet 
chamber (69a) communicating with the feed wa- 

tor Inlet p^(29a)ofthe housing, an outlet cham- » 
her (71a) communicating with the outlet port 
31a) of the housing and a reversing chamber 
(73a) and conduit means (217, 219. 37a. 221. 
223 225) coupling the brine outlet port (25a) of 

diii!i the . reverain9chamber < 73a ) and to » 

dram and wherein the piston (67a) is movable on 
a pumping stroke to increase th pressure of the 
feed water and on a return stroke without increas- 
ing th pressure of the feed wat r. characterized 



n„,. «rt\ reV t rSin9 Wm ™ » tne drain 

*• fl0 * ,he brina "* 

port (33a) to the reversing chamber (73a) durino 
the return stroke. ' " 

5. Asystemasdefinedinelaimsl,2,3or4lncludino 
means for changing the position of ths valve 
(97a) and means (83a, 85a. 109a, 115a) respon- 
sive to a change of position of the valve for re- 
veitfng the direction of movement of the piston 
(67a). 

6. A system as defined in claim 5 wherein said 
•neans (83a, 85a, 109a. 115a) for changing the 
posihonofthe valve (97a) includes means (115a) 
^^ d ^^Plhgthevalveandthe 

7. Asystem as defined in claim 1 wherein the hous- 
ng (27a) has first (201). second (33a) and third 
37a) ports, said piston (67a) has a first relatively 
large area face in said inlet chamber (69a). a sec- 
ond smaller area face in the outlet chamber (71a) 
and a reversing face in the reversing chamber 
(73a), means (89a) for providing communication 
between said inlet chamber (69a) and said outlet 
chamber (71a) during the return stroke, said 

s ri (27a) J , f Vin9 8 8eC0nd 

s dedfromsaldlnl tchamber(69a)andcommu- 

SSST* m m ' second «"d 
third (37a) ports said valve (97a) is In said second 
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cavity and provides communication betwa n th 
first (201) and third (37a) ports and blocks com- 
municati n b tween the second (33a) and third 
(37a) ports during the pumping stroke and pro- 5 
vides communication between the first (201) and 
second (33a) ports and blocks communication 
between the first (201) and third (37a) ports dur- 
ing the return stroke, and means (83a, 85a, 109a, 
115a) responsive to movement of said piston 10 
(87a) for operating said valve (97a). 

8. A system as defined in claim 7 wherein said 
means (89a) for providing communication in- 
cludes a check valve (89a) carried by the piston 1 5 
(67a) and openable on the return stroke to allow 
fluid from the inlet chamber (69a) to enter the out- 
let chamber (71a) to thereby recharge the outlet 
chamber with fluid. 

20 

9. A system as defined in claims 7 or 8 wherein said 
means (83a, 85a, 109a, 115a) for operating the 
valve (97a) includes resilient means (115a) for 
coupling the valve to the piston (67a). 



Patentanspruche 

1. Umkehrosmosesystem (11 a), mit einem Umkehr- 
osmosefilter (13a), das eine Umkehrosmose- 30 
membran (17a), eine Einla&dffnung (21a), eine 
Filtratausla&offhung (23a) fur das erzeugte ffl- 
trierte Wasser und eine Sumpf IdsungsauslaBfiff- 
nung (25a) fur die Sumpflosung aufweist und mit 
einer fluidbetriebenen Pumpe (15a), die ein Ge- 35 
hSuse (27a) mit einem Hohlraum, eine Spefse- 
wassereinla&oTfhung (29a), die mit einer Speise- 
wasserzufuhr (39a) verbindbar 1st, eine Ausla&- 
offnung (31a), die mit der Einia&offnung (21a) 
des Filters (13a) verbindbar ist einen Kolben 40 
(67a), der im Hohlraum hin und her bewegbar ist 
und den Hohlraum in eine Speisewassereinlaft- 
kammer (69a), die mit der SpeisewassereinlaO- 
offnung (29) des Gehauses in Verbindung stent 
eine Ausla&kammer (71 a), die mit der Auslafidff- 45 
nung (31a) des Gehduse9 in Verbindung stent, 
und eine wechselseitig wirkende Kammer (73a) 
unterteflt, und eine Leitungsvorrichtung (217, 
219, 37a, 221, 223, 225), die die Sumpf losungs- 
auslafioff nung (25a) des Filters mit der wechsel- so 
seitig wirkenden Kammer (73a) und mit dem Ab- 
fluft verbindet besitzt, und wobei der Kolben 
(67a) bei einem Pumpenhub unter Erhfihung des 
Druckes des Speisewassers und bei einem 
ROckhub ohne Erhdhung des Drucks des Spei- 55 
sewassers beweglich ist, dadurch gekennzeich- 
net dad in der Leitungsvorrichtung (217, 219, 
37a, 221 , 225) ein Ventfl (97a) zum Verhlndern 1- 
nes Stromes von Sumpf ISsung aus der wechsel- 



seitig wirkend n Kammer (73a) zum Abflutt win- 
rend des ROckhubs und zum Ermoglichen eines 
Stromes von Sumpflosung v n der Sumpfld- 
sungsoffnung (25a) des Filters zur wechselseitig 
wirkenden Kammer (73a) wflhrend des ROck- 
hubs vorgesehen ist 

2. System nach Anspruch 1 , dadurch gekennzeich- 
net daft das Ventfl (97a) das Stromen von 
Sumpflosung aus der wechselseitig wirkenden 
Kammer (73a) zum Abfiufc wflhrend des Pump- 
hubs ermoglicht 

3. System nach einem der Anspruche 1 Oder 2, da- 
durch gekennzeichnet daft das Ventfl (97a) vom 
Gehause (27a) gehaJten ist 

4. System nach einem der Anspruch 1 , 2 Oder 3, da- 
durch gekennzeichnet da& das Gehause (27a) 
eine Sumpf Idsungseinlafidffhung (33a) und eine 
AbfluBSffhung (37a), die einen Tei! der Leitungs- 
vorrichtung biidet besitzt und daft das Venbl 
(97a) die Verbindung zwischen der Sumpflft- 
sungseinlaGofmung (33a), der AbfluSoffnung 
(37a) und der wechselseitig wirkenden Kammer 
(73a) steuert urn wihrend des Pumphubs ein 
Strdmen aus der wechselseitig wirkenden Kam- 
mer (73a) zur Abflu&dTfnung (37a) zu ermogli- 
chen und die Verbindung zwischen der Sumpflo- 
sungseinlaOfiffnung (33a) und der AbfluBdffnung 
(37a) zu verhindern und urn wahrend des Ruck- 
hubs ein Stromen aus der wechselseitig wirken- 
den Kammer (73a) zur Abflu&offnung (37a) zu 
verhindern und ein Stromen von der Sumpfld- 
sungseirtla&dffnung (33a) zur wechselseitig wir- 
kenden Kammer (73a) zu ermoglichen. 

5. System nach einem der AnsprOche 1 , 2, 3 oder 4, 
dadurch gekennzeichnet dad es eine Vorrich- 
tung zur Anderung der Position des Ventiis (97a) 
und eine Vorrichtung (83a, 85a, 109a, 115a), die 
auf eine Anderung der Steiiung des Ventiis rea- 
giert urn die Bewegungsrichtung des Kolbens 
(67a) umzukehren, aufweist 

6. System nach Anspruch 5, dadurch gekennzeich- 
net. daft die Vorrichtung (83a, 85a, 109a, 115a) 
zur Anderung der Steiiung des Ventiis (97a) eine 
Einrichtung (115a) aufweist die das Ventfl und 
den Kolben (67a) elastisch antreibend miteinan- 
der verbindet 

7. System nach Anspruch 1 , dadurch gekennzeich- 
net daft das Gehause (27a) eine erste (102), 
zweite (33a) und dritte (37a) Offnung aufweist 
dad der Kolben (67a) ein erste relativ groRfli- 
chige Stirn in der Elnlalikammer (67a), ein zwei- 
te Weinerflichlg Stirn in der AuslaBkammer 
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(71a) und ein wechselseitig wlrk nde Stlrn in 
d r wechselseitig wirkenden Kammer (73a) be- 
sltzt, daft eine Vorrichtung (89a) zum Schaffen 
elner Verbindung zwlschen der EinlaRkammer s 
(69a) und der AuslaBkammer (71a) wihrend des 
ROckhubs vorgesehen 1st, daft das Gehfluse 
(27a) einen zwelten Hohlnaum aufweist, der ge- 
genOber der EinlaRkammer (69a) abgedichtet ist 
und mit der ersten (201), zweiten (33a) und drit- w 
ten (37a) Gffhung in Verbindung stent, daR das 
Ventii (97a) sich im zweiten Hohlraum befindet 
und wihrend des Pumphubs eine Verbindung 
zwischen der ersten (201) und dritten (37a) 6ff- 
nung schafft und eine Verbindung zwischen der is 
zweiten (33a) und dritten (37a) Offhung verhln- 
dert und wahrend des ROckhubs eine Verbindung 
zwischen der ersten (201) und der zweiten (33a) 
frfhung schafft und eine Verbindung zwischen 
der ersten (201) und dritten (37a) Offhung verhin- 20 
dert, und daR eine Vorrichtung (83a, 85a, 109a f 
115a) vorgesehen ist, die auf die Bewegung des 
Kolbens(67a)reagiert, urn das Ventii (97a) zu be- 
tatigen. 

8. System nachAnspruch 7, dadurch gekennzeich- 
net, daR die Vorrichtung (89a), die die Verbin- 
dung schafft, ein RQckschlagventil (89a) auf- 
weist, das vom Kolben (67a) gehalten und beim 
Ruckhub dffhenbar ist, damit das Fluid aus der 30 
EinlaRkammer (69a) in die AuslaBkammer (71a) 
einstromen kann, urn dadurch die AuslaBkammer 
wieder mit Fluid zufulien. 

9. System nach Anspruch 7 Oder 8, dadurch ge- 35 
kennzeichnet, daR die Vorrichtung (83a, 85a, 
109a, 115a) zum Betitigen des Ventils (97a) eine 
efastische Bnrichtung (115a) aufweist, die das 
Ventii mit dem Kolben (67a) verbindet 



Revendlcations 

1. Systeme d'osmose inverse (11a) incluantun fillre 
d'osmose inverse (13a) comportant une mem- 45 
brane d'osmose inverse (17a), un passage d'en- 
tree (21a), un passage de sortie (23a) d'eau pro- 
duite pour I'eau f iltree produite et un passage de 
sortie (25a) de saumure pour de la saumure, et 
une pompe (15a) incluant un carter (27a) so 
comportant une cavite, un passage d'entree 
(29a) d'eau d'alimentation pouvantcommuniquer 
avec une source (39a) d'eau d'alimentation, un 
passage de sortie (31a) pouvant communiquer 
avec le passage d'entree (21a) du filtre (13a), un 55 
piston (67a) susceptible de se dSplacer en va-et- 
vient dans la cavite* t divisant la cavit6 en une 
chambre d'entrt (69a) d'eau d'aJImentation 
communiquant av c le passag d' ntte (29a) 



d' au d'alimentati n du carter, une chambre de 
sortie (71a) communiquant avec le passage de 
sortie (31a) du carter et une chambre d'inverslon 
(73a), et un moyen de conduit (217, 219, 37a, 
221, 223, 225) reliant le passage de sortie (25a) 
de saumure du filtre a la chambre d'inverslon 
(73a) et a un drain, et dans lequei le piston (67a) 
peut se deplacer seion une course de pompage 
af in d'augmenter la pression de I'eau d'alimenta- 
tion, et seion une course de retour sans augmen- 
ted pression de I'eau d'alimentation, caracttrlse 
en ce que une vanne (97a) est disposes dans le 
moyen de conduit (217, 219, 37a, 221, 223, 225) 
pour bloquer I'ecoulement de saumure depuis la 
chambre d'inversion (73a) vers le drain pendant 
la course de retour, et permettre I'ecoulement de 
saumure depuis le passage de saumure (25a) du 
filtre vers la chambre d'inversion (73a) pendant la 
course de retour. 

2. Systeme seion la revendication 1, dans lequei ia 
vanne (97a) permet I'ecoulement de la saumure 
depuis la chambre d'inversion (73a) vers le drain 
pendant la course de pompage. 

3. Systeme seion I'une des revendlcations 1 ou 2, 
dans lequei la vanne (97a) est portee par ledit 
carter (27a). 

4. Systeme seion la revendication 1 , 2 ou 3, dans le- 
quei le carter (27a) comports un passage d'en- 
tree (33a) de saumure et un passage de drain 
(37a) formant une partie dudit moyen de condui- 
te, et la vanne (97a) commande la communica- 
tion entre le passage d'entree (33a) de saumure, 
le passage de drain (37a) et la chambre d'inver- 
sion (73a), pour permettre un ecoulement depuis 
la chambre d'inversion vers le passage de drain 
(37a) et pour bloquer la communication entre le 
passage d'entree (33a) de saumure et le passage 
de drain (37a) pendant la course de pompage, et 
pour bloquer I'ecoulement depuis la chambre 
d'inversion (73a) vers ie passage de drain (37a) 
et permettre I'ecoulement depuis le passage 
d'entree (33a) de saumure vers la chambre d'in- 
version (73a) pendant la course de retour. 

5. Systeme seion I'une des revendications 1 , 2, 3 ou 
4, Incluant un moyen de modification de la posi- 
tion de ia vanne (97a) et un moyen (83a, 85a, 
109a, 115a) sensible a une modification de posi- 
tion de la vanne pour inverser le sens de depia- 
cementdu piston (67a). 

6. Systeme seion la revendication 5, dan iequel le- 
dit moyen (83a, 85a, 109a, 115a) de modification 
de la position de la vanne (97a) inciut un moyen 
(115a) d'accoupl ment elastique s rvant a n- 



15 EP 0 397 332 B1 16 

(rather la vanne t le piston (67a). 

7. System selonlarevendteatfonl.danslequeil 
carter (27a) comprend un premier (201), un s 
deuxieme (33a) et un troisleme (37a) passages, 
ledit piston (67a) comprend une premiere face a 
surface refauvement grande dans ladite chambre 
d'entree (69a), une deuxieme face a surface plus 
petite dans la chambre de sortie (71 a) et une face 10 
d'inversion dans la chambre d'fnverston (73a), un 
moyen (89a) pour realiser une communication 
entre ladite chambre d'entree (69a) et ladite 
chambre de sortie (71a) pendant la course de re- 
tour, ledit carter (27a) comportant une deuxieme 1 s 
cavite qui y est isolee de facon etanche de ladite 
chambre d'entree (69a) et communique avec les- 

dits premier (201), deuxieme (33a) et troisieme 
(37a) passages, ladite vanne (97a) est dans ladi- 
te deuxieme cavite et menage une communica- 20 
Hon entre le premier (201) et le troisleme (37a) 
passages et bioque une communication entre le 
deuxieme (33a) et le troisleme passages pendant 
la course de pompage et menage une communi- 
cation entre le premier (201) et le deuxieme (33a) 25 
passages et bioque la communication entre le 
premier (201) et le troisieme (37a) passages, 
pendant la course de retour, et un moyen (83a, 
85a, 109a, 1 1 5a) sensible a un displacement dudit . 
piston (67a) pour mettre en oeuvre ladite vanne 30 
(97a). 

8. Systems selon la revendication 7, dans leque! le- 
dit moyen (89a) servant a menager une commu- 
nication inclut une vanne de retenue (89a) portee 35 
par le piston (67a), et susceptible d'etre ouverte 
pendant la course de retour af in de permettre a 

un fiuide venant de la chambre d'entree (69a) 
d'entrer dans la chambre de sortie (71a) af in de 
recharger ainsi en fiuide la chambre de sortie. 40 

9. Systeme selon I'une des revendications 7 ou 8, 
dans lequei ledit moyen (83a, 85a, 1 09a, 1 1 5a) de 
mise en oeuvre de la vanne (97a) inclut un moyen 
6lastique (115a) d'accouplement de la vanne au 45 
piston (67a). 
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